Recent empirical studies have shown an inverse relation between natural resource intensity and long-term growth, implying that the natural resources generally impede economic growth through various channels (the "natural resource curse"). This paper departs from these studies by exploring the inter-sectoral linkages between oil and non-oil sectors in a cross-country perspective. The paper shows that the applicability of "natural resource curse" across oil-based economies should be treated with caution as the externalities of the oil sector highly depend on the countries' degree of oil-intensity. In particular, the results show that, in low oil-intensity economies, the incentives to strengthen both fiscal and private sector institutions lead to positive inter-sectoral externalities. In contrast, weaker incentives in high oil-intensity economies adversely affect fiscal and private sector institutions and consequently lead to negative inter-sectoral externalities.
Percent Index Commodity exporters, particularly oil exporting countries, had largely benefited from the pre-crisis boom in commodity prices. With the increased global demand for oil and the acceleration of oil prices in recent years, many oil exporters recorded impressive economic growth and substantially strengthened their fiscal and external positions. The improved economic fundamentals reduced the countries' vulnerability to adverse shocks and contributed to increased foreign investment. While in many of these countries, the overall economic growth was led by the prosperity in the oil sector, the non-oil sector growth accelerated as well, taking advantage of the improved economic conditions (Figure 1 ).
2.
In general, the prosperity in the oil sector is likely to have positive externalities on economic activity. Theoretically, at least, economies that are abundant in natural resources are expected to grow faster than other economies as the increase in wealth should raise investment and promote higher development of human capital. However, much of the recent empirical evidence supports an inverse relation between natural resource intensity and growth, implying that natural resources impede economic growth (the "natural resource curse").
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3.
The natural resource curse seems to work through several economic channels. Among others, these channels include the susceptibility to the effects of the Dutch Disease. 2 See for instance, Sachs and Warner (1995) , Ross (1999) , Sala-i-Martin and Subramanian (2003) , Murshed (2004) , Iimi (2007) , Leite and Weidman (1999) , Isham et al (2004) and Bhattacharya and Ghura (2006) . 3 One of the most comprehensive studies is the one by Sachs and Warner (1995) . By examining 97 countries between 1971 and 1989, they show that states with a high ratio of natural resources exports to GDP in 1971 had abnormally slow growth rates even after controlling for initial per capita income, trade policy, investment rates, region, bureaucratic efficiency, terms of trade volatility and income distribution.
This outcome, combined with the notion that the tradable sector is the one through which the technological innovations are percolating to the economy, leads to the outcome that natural resource ownership puts a drag on the long term growth of the non-oil sector. Additionally, natural richness normally produces a highly concentrated structure of the economy, which exposes countries to volatility in commodity prices and thus may result in lower investment and growth.
5
Another set of arguments suggests that natural resource abundance may lead to poor economic policies resulting from overconfidence in the economy. This leads to lower fiscal discipline and relieves policymakers from taking appropriate but sometimes unpopular economic decisions (Iimi, 2007) . In addition to these channels, Ross (1999) attributes part of the natural resource curse to the state's ownership of the resource industries. In particular, he argues that the parastatals tend to soften the budget constrains in addition to their inefficiency in managing and investing natural resource revenues.
4.
Several political-economy channels have been identified as well. These channels include the tendency for rent-seeking behavior (Rentier Effect), which is an important factor in determining a country's level of corruption and the quality of institutions.
6
The adverse effects of corruption on investment and growth are demonstrated in Shleifer and Vishny (1993) , Mauro (1995) , and Leite and Weidman (1999) . Related to this line of arguments, Collier and Hoeffler (2005) indicate that countries with an abundance of natural resources are more prone to violent conflicts partly because they often rely on a system of patronage and do not develop a democratic system based on electoral competition, scrutiny and civil rights. Manzano and Rigobon (2001) show that the 1980s debt crisis triggered by a significant reduction in commodity prices, can explain a large part of the negative effect of resource abundance on economic growth. 6 The Rentier Effect refers to the adverse impact of resource abundance on institutions' quality. More specifically, it refers to a situation where because of their high earnings from natural resources, resourcedependent countries have less need for tax revenues and are therefore relatively relieved of accountability pressures. Additionally, with the windfall of revenues, the governments can mollify dissents through a variety of mechanisms, including buying off critics, providing the population with benefits, infrastructure project while having the resources to pursue direct repression and violence against dissenters (Isham et al, 2004) . 7 In a theoretical model, Leite and Weidman (1999) demonstrate that the opportunity costs of corruption are higher in labor-intensive industries rather than in capital-intensive sectors, suggesting that corruption is more likely in capital-intensive sectors such as the oil sector. 8 The Delayed Modernization and Entrenched Inequality effects refer to a situation where an elite that controls natural resources would resist industrialization or reforms that would diversify the economy because it fears could create several alternative sources of power that would compete over the natural resource revenues.
9 Auty (1997) argues that the type of the natural resources is what matters for growth. In his view, there is a greater chance of a vicious cycle of mismanagement, rent-seeking and conflict in countries, in which resources are concentrated and hence can be more easily expropriated (such as oil and minerals and unlike agriculture).
5.
While providing a comprehensive set of channels, most of the empirical studies mainly look at the impact of the natural resource abundance on the overall and longterm economic growth and not directly at the interactions between the natural resource sector and the other sectors in the economy. Among the few studies that look at the intersectoral linkages is the paper of Bhattacharya and Ghura (2006) , which focuses exclusively on the Republic of Congo, and finds that while the oil sector does not have a direct impact on the non-oil sector growth it may have had indirect effects through political instability and real exchange rate movements. Fiess and Verner (2003) examined the intersectoral linkages in the Ecuadorian economy and found that the oil sector is co-integrated with the public sector, and the transportation and communication sectors. The current paper departs from existing studies by looking at the intersectoral linkages between oil and non-oil sectors in a cross-country perspective. More specifically, the analysis examines to what extent the growth rates of both sectors are linked, taking into account the real exchange rate channel. This study differs from the existing research by focusing solely on oil exporters and by using a methodology of Panel Vector Auto-Regression (PVAR) framework, which allows following the dynamics of the variables without assuming concrete structural economic framework. The estimation results largely support the "natural resource curse", but only in the high oil-intensity countries. In this group of countries, the estimations suggest that a one percent growth of the oil sector leads, on average, to an accumulated decline of 0.15 percent in the non-oil sector within two years. Unlike in high oil-intensity countries, the estimation results show that, in low oil-intensity countries, the oil sector has positive externalities on the non-oil sector, despite the adverse effect of the REER appreciation caused by the oil sector growth. The results also show that in low oil-intensity countries, there is also positive and significant impact of the non-oil sector on the oil sector. The analysis also looks at Angola specifically and finds that, although Angola is among the highest oil-intensity countries in the sample, there is a positive link between the oil and the non-oil sectors, perhaps reflecting the unique circumstances of the country.
I. SOME STYLIZED FACTS

7.
The oil intensity among the selected oil exporters 11 is not homogeneous but varies across a fairly wide range.
12
As it ranges from an average of 6 percent (Chad) to nearly 63 percent (Libya), the interaction between the oil on the non-oil sectors may differ from country to country. Figure 2 , which shows how the correlation between oil and non-oil sectors growth rates varies with oil intensity, validates this hypothesis. The negative link between the two variables may suggest that, on average, in countries with relatively low oil intensity, there are positive externalities between the two sectors, while, in countries with higher oil intensity, externalities are negligible or even negative. Figure 3a , which shows the non-oil and oil sectors growth rates among the low oil-intensity countries, demonstrates the high correlation of the two sectors' growth (0.67).
13
This correlation is more than three times higher than the correlation of the non-oil and oil sectors growth in high oil-intensity countries ( Figure 3b ). 
9.
The difference in the correlations may suggest that the adverse effects of the natural resource curse are taking place mainly in the high oil-intensity countries, while, in low oil-intensity countries, the positive externalities dominate. As mentioned above, one of the natural resource curse channels is the real exchange rate and its impact on the economic performance of non-oil sector. Figure 4a indeed shows that, in the group of high oil-intensity countries, the real effective exchange rate (REER) cycles and the oil sector growth cycles are moving in opposite directions such that the REER tends to appreciate (depreciate) when the oil sector growth accelerates (decelerates). In contrast, the REER cycles and non-oil sector growth cycles seem to move together (Figure 4b ). 10. Given the public sector dominance in many of the selected oil exporters, an important channel through which the oil sector may affect the non-oil sector is the country's fiscal operations. In this regard, if the windfall of oil revenues is used in a prudential manner, by directing public spending to investment in infrastructure and human capital in line with the economy's absorption capacity, oil revenues can have positive externalities on the non-oil sector. On the other hand, inefficient use of oil revenues, which may lead to increased inflationary pressures if output is close to potential, sharp real exchange rate appreciation, a decline in the marginal efficiency of capital and a non-sustainable fiscal stance, is likely to have adverse effects on the economy as a whole, particularly as it increases the countries' vulnerability to external shocks, impairs external competitiveness and discourages foreign investment.
11.
In an effort to cope with volatility in oil prices and thus reduce the vulnerability to external shocks, many oil exporters have established Special Fiscal Institutions (SFIs) aimed at enhancing fiscal management and helping to achieve broader fiscal policy objectives. While SFIs include various mechanisms to mange oil revenues (oil funds, fiscal rules, fiscal responsibility legislation and budgetary oil prices), they are not a panacea and their quality and effectiveness vary from country to country (Ossowski et al, 2008) . One of the common proxies to measure the quality of government spending is the World Bank's "government effectiveness" indicator (Kauffmann et al, 2008) . This indicator measures the public perception about the quality of civil service and the degree of its independence from political pressures, the quality of policy formulation and implementation and the credibility of the government's commitment to such policies. Controlling for the income level, this indicator shows that the government effectiveness tends to be lower in countries with high oil-intensity, implying that the effectiveness of the SFIs and their quality may be higher in low oil-intensity countries ( Figure 5a and Figure 5b ). effectiveness is relatively high, these economies have kept their non-oil primary fiscal balances broadly in line with their sustainable levels ( Figure 6 ). One possible explanation for these observations may relates to the government's overconfidence in the economy and the belief that oil revenues windfall will last for a long period. Another explanation could be that, in high oil intensity countries where oil revenues account for the lion share of the government's total revenues and income taxes are generally low, the public is likely to put less pressure on the government to strengthen its fiscal institutions.
12.
Another indicator that may reflect the quality of public finance is budget transparency. Greater transparency allows stronger public and parliamentary oversight, thus improving accountability and governance, and it enhances public understanding of reforms and support for policies, which helps achieving lower budget deficits, more macroeconomic stability, and higher growth. Additionally, greater transparency improves the environment for investment (domestic and foreign) and confidence of donors in government policies. Although available for only 12 countries in the sample, the open budget index (OBI), calculated by the International Budget Partnership is negatively correlated with oil intensity, suggesting that the lower transparency and the quality of public spending in high oil-intensity countries may have adverse effects on the non-oil sector development (Figure 7 ). 
13.
The business climate is an additional channel in which the natural resource curse may adversely affect the non-oil sector.
16
The latter can be proxied by the Doing Business ranking, although this ranking is mainly focused on the regulatory framework. Figure 8a and 8b, which are used to control for the level of the countries ' development, 17 indeed show a positive link between the oil intensity and the countries' ranking suggesting that in high oil intensity countries the incentives to improve the business climate are rather weak. 
II. Data and Methodology
14.
The study uses annual data for 1985-2008 for 23 developing countries that are oil exporters, where for twenty of them, the main export earning stems from oil.
18
Summary statistics, which describe the oil and non-oil sectors growth and the change in the REER, are provided in the Appendix (Table A .1). They show that, on average, the non-oil and oil sectors grew at a similar pace (5.6 percent and 5.8 percent, respectively), although the high standard deviation of the oil sector growth implies that it had changed significantly between countries and over the sample period. The real effective exchange rate depreciated by 2.2 percent on average. The correlation matrix (Table A. 2) shows that overall there is a positive correlation between the non-oil and the oil sectors growth and that the non-oil and oil sectors are positively correlated with the REER, although the correlation of the latter and the oil 16 Based on a cross-country analysis Iimi (2007) concludes that the degree of which natural resources affect growth depends on the level of governance. 17 It is reasonable to believe that in countries with high level of development, the institutional quality is, on average, higher than in less developed countries, see Isham (2004) . The level of development is proxied by the income per capita in PPP terms. 18 According to the definition of the April 2009 World Economic Outlook (WEO). In addition, the sample includes Indonesia, which was an OPEC member until 2008, Chad and Cameroon. Advanced oil exporters such as Norway, Mexico and Russia were excluded from the sample as they are at different stage of development and policy implications may not be valid for them. 
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15.
As the interaction between the non-oil and oil sectors may differ in low and high oil intensity economies, the analysis separates the sample into two sub-samples. We refer to these two groups as High (oil intensity) and Low (oil Intensity). The Low sub-sample consists of countries in which the oil-intensity is below the sample's median (33 percent), while the High sub-sample consists of countries in which the oil intensity is above sample's median. It is worth noting that the composition of countries in the two sub-sample is not fixed but changes over time according to the countries' evolution of oil intensity. Among the twenty-three countries in the sample, nine countries were constantly below the 33 percent threshold and four countries were constantly above the threshold. Other countries shifted between the two samples as the share of oil sector GDP in total GDP changed over the years (Table 1) .
16.
For each group, the analysis uses a Panel Vector Auto-Regression (PVAR) methodology. This technique combines the traditional VAR approach, which treats all the variables in the system as endogenous, with a panel data approach, which allows for unobserved individual heterogeneity. The advantage of the VAR approach is that it does not require any a priori assumptions on the direction of the feedback between variables in the model. The panel VAR is computed from a program written by Inessa Love and is based on the following model incorporating fixed effects:
where Y it is a vector of the three endogenous variables {oy, noy, rer} for country i and year t. the variable oy is the oil sector growth rate (in real terms), noy is the non-oil sector growth rate (in real terms), and rer is the change in real effective exchange rate. This framework, which allows producing impulse response functions, will be useful to trace the direct effects from the oil to non-oil sectors (and vice versa), and identify the indirect effects that may work through the real exchange rate. The countries' specifics are captured in this framework in the fixed effect variable, denoted in the model by f i .
20
Since the fixed effects are correlated with the regressors due to lags of the dependent variable, the analysis uses a forward meandifferencing (Helmert procedure), which removes the mean of all forward future observations available for each country-year (Arellano and Bover, 1995) . 21 
17.
The dynamic behavior of the model is assessed using impulse response functions, which describe the reaction of one variable in the system to innovations in another variable in the system while holding all other shocks at zero.
22
The shocks in the VAR were orthogonized using Cholesky decomposition, which implies that variables appearing earlier in the ordering are considered more exogenous, while those appearing later in the ordering are considered more endogenous. In this specification, it is likely that the oil sector growth is the most exogenous variable, with the global markets largely determining the demand (production) and prices. The oil sector is followed by the non-oil sector growth and REER. The assumption here is that companies in the non-oil sector react to REER with some delay, after they realize that the change in the REER has a permanent nature and it is likely to affect their competitiveness for a prolonged period.
III. ESTIMATION RESULTS
23
A. Low Oil-intensity Countries
18.
The estimation's results show that, in contrast to the "natural resource curse hypothesis", in the Low oil-intensity group, the oil sector growth has a significant and positive impact on the non-oil sector growth (Table A.4). More specifically, the estimated coefficient implies that a one percent growth in the oil sector leads, on average, to a 0.1 percent growth in the non-oil sector within one year. This positive impact is validated by the impulse response functions (IRFs) in Figure 9 below. Although, the fiscal channel is not explicitly modeled in the VAR system, these results suggest that SFIs, which have been generally effective in low oil intensity economies, might be one of the factors that generate positive externalities to the non-oil sector and by extension promote growth in those economies.
19.
Interestingly, the estimation, supported by the IRFs, shows that, in the Low oilintensity group, the non-oil sector has a positive impact on the oil sector. The estimated coefficient shows that a one percent growth in the non-oil sector leads, on average, to a 0.26 percent growth in the oil sector in the subsequent year. This impact, which implies that the contribution of the non-oil sector to the oil sector is even higher than the contribution of oil sector on the non-oil sector, is in line with the dominance of the non-oil sector in these economies. A possible explanation for this positive link could be greater government investment in the oil sector and/or in infrastructure in general, which may facilitate greater foreign investment. While the IRFs show that a shock in both sectors leads to an appreciation of the REER, there are no indications that REER movements have significant effects on the growth of both oil and non-oil sectors.
20.
The panel VAR dynamics were also assessed by variance decomposition (Table A.6 in the Appendix). The latter shows the extent of which the forecast error variance of one variable in the system is associated with surprise movement of other endogenous variables. The variance decomposition show that, in the Low oil-intensity group, the non-oil sector variance has a greater share of attributed oil sector forecast error variance than the REER forecast error variance. Additionally, the REER has a higher share of the attributed non-oil sector growth forecast compared to the oil sector, which is in line with the non-oil sector's dominance in these economies.
B. High Oil-intensity Countries
21.
The dynamics in the High oil intensity countries are somewhat different from the Low oil-intensity countries (Table A.5). The impact of the oil sector on the non-oil sector is negative, as suggested in the "natural resource curse" hypothesis ( Figure 10 ). More specifically, the estimated coefficients imply that a one percent growth in the oil sector leads, on average, to a decline of 0.15 percentage points in the non-oil sector's growth within two years. Although the non-oil sector is found to be adversely affected by a REER appreciation within two to three years, the estimation does not indicate that such an appreciation is triggered by a shock to the oil sector. Therefore, the adverse impact of the oil sector boom on the non-oil sector is likely to work through other channels that are not explicitly captured in the model. In this context, poor governance and weak fiscal institutions, which deter investment and consumption, may explain this adverse impact. This is also supported by low share of the non-oil sector forecast errors that can be explained by the REER variation (Table A.6 in the Appendix).
22.
Unlike the results of the Low oil-intensity group, in the High oil-intensity group there is no significant impact of the non-oil sector on the oil sector. This is not surprising given that in many of these economies the non-oil sector is relatively small and undeveloped with little effect on the overall economic performance. Additionally, like the impact on the non-oil sector, an appreciation of the REER adversely affects on the oil sector within three years. This result can stem from profitability considerations and perhaps the fact that REER appreciation deters foreign investment as domestic assets become more expansive for foreigners. 
IV. THE CASE OF ANGOLA
23.
Angola is currently among the countries with highest oil-intensity in the sample. The devastating effects of the prolonged civil war had led to the collapse of the non-oil sector economy and consequently the share of the non-oil sector in the economy declined from 76 percent in 1991 to 32 percent in 1996. Since then, the non-oil sector registered a substantial recovery with an average growth of 11.6 percent annually (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) . However, given that the oil sector has expanded in parallel (7.8 percent), the share of the non-oil sector has been kept stable at around 40 percent in the last eight years ( Figure 11 ).
24.
Since the end-of the 1990s, the oil and the non-oil sectors seem to be moving together.
24
Between 1992 and 1996, the correlation between the oil and the non-oil growth was positive at 0.26, while from 1997 and 2008, it has almost doubled to 0.46 ( Figure 13 ). Additionally, from 1996 onwards, the oil sector growth appears to move in tandem with the REER, implying that past accelerations of the oil sector growth contributed to the REER appreciation (Figure 12 ).
25.
Like in the panel analysis, the linkage and interaction between the non-oil and the oil sector are assessed with a VAR methodology. The VAR system contains the same three endogenous variables as in the panel analysis (oy, noy and rer); however, the limited data availability for Angola, which shortens the sample size significantly, together with the volatile period of the conflict, weakens the power of the estimation substantially.
25
With these caveats in mind, the results of the analysis should be viewed with caution.
26.
The estimation results and the IRFs demonstrate the positive and direct impact of the oil sector on the non-oil sector (Table 2, Figure 14) . 26 The estimated coefficients imply that a one percent growth in the oil sector leads to a 0.37 percent growth in the non-oil sector while the impulse response functions reveal that the accumulated impact of such a shock leads to a 0.5 percent growth of the non-oil sector within 4 years. The impulse response functions also show that a shock to the oil sector leads to an REER appreciation; however, given that the sensitivity of the non-oil sector to the REER movements is not significant, there is no adverse impact from this channel on the non-oil sector growth. This is consistent with the fact that the tradable non-oil sector in Angola is very small (oil exports account for 95 percent of total exports), and in line with the assessment that the impediments for Angola's non-oil sector growth are mainly structural (Qureshi, 2008). 27 27.
While the estimation results support a positive causality from the oil sector to the non-oil sector in Angola, the presence of a poor business climate, poor infrastructure and low effectiveness of SFI (as reflected by the low transparency of fiscal policy and the currently wide gap between the non-oil primary fiscal balance compared to the sustainable level), provide an hindrance to the development of the non-oil sector. In this context, given that the poor institutional framework is likely to have long-term adverse impact, substantial progress in these indicators is necessary to preserve the currently positive synergies and avoid the negative externalities that are observed in the rest of the high oil-intensity 25 Exchange rate data are available only from 1992. 26 In addition to the endogenous variables, the estimation also includes two dummies: PEACE for the postconflict period of 2002-08, which is characterized with greater macroeconomic stability; and Dum_94 to capture the substantial devaluation of the exchange rate in 1994. 27 Recent assessment of the real effective exchange rate (by CGER methodology) shows that the real exchange rate is broadly in line with its fundamentals. Response of RER to RER Response to Cholesky One S.D. Innovations ± 2 S.E.
V. CONCLUSIONS
28.
The analysis explores the relationship between the oil and non-oil sectors among 23 oil exporters over the last two decades. It uses a panel VAR approach, which allows for assessing the interaction between the two sectors without a priori assumptions on causation and time length in which the variables affect each other. The estimation results show that the "natural resource curse" effect is dominant only in high oil intensity countries. In this regard, the estimated coefficient implies that a one percent growth of the oil sector leads to a decline of 0.15 percentage points in the non-oil sector's growth in the subsequent two years. While there are indications that the non-oil sector negatively responds to a REER appreciation, the estimation results do not point to the fact that the adverse effect of the oil sector on the non-oil sector occurs through the REER channel but through other channels, which are not explicitly examined in the analysis. Among others, these channels may reflect the impact of poor governance and the weak fiscal institutions, which increase the vulnerability of the economy to oil prices fluctuations and thus undermine the competitiveness of the non-oil sector.
29.
The dynamics in the low oil-intensity countries seem to be different from the dynamics in the high oil-intensity countries. The estimation results show that, in the low oil-intensity countries, the oil sector has positive externalities on the non-oil sector and vice versa. More specifically, the estimations show that a one percent growth in the oil sector leads, on average, to a growth of about 0.1 percent in the non-oil sector in the subsequent year while a growth of one percent in the non-oil sector leads to a 0.25 percent growth in the oil sector. This impact, which implies that the contribution of the non-oil sector to the oil sector is even higher than the contribution of oil sector on the non-oil sector, is in line with the dominance of the non-oil sector in these economies.
30.
While the "natural resource curse" dominates in the high oil-intensity countries, the economic developments in Angola appear to behave differently. In particular, the estimation results for Angola suggest that there is a positive and strong impact of the oil sector on the non-oil sector. The positive link between the sectors perhaps reflects Angola's unique circumstances in which the non-oil sector was almost erased during the prolonged civil war and the fact that the recovery of the oil sector, particularly, at the beginning of this decade, gave the non-oil sector a 'big push". That said, the weak business climate, poor infrastructure and low effectiveness of SFI continue to provide a hindrance to the development of the non-oil sector. Given that the poor institutional framework is likely to have long-term adverse impact, substantial progress in these indicators is necessary to preserve the currently positive synergies and avoid the negative externalities that are observed in the rest of the high oil-intensity economies. Yemen -0.81 9 98 * Higher figure implies better government effectiveness. **Higher figure implies greater budget transparency. ***Lower figure implies better business climate.
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